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(54) MOTOR/GENERATOR, AND ITS ELECTRIC POWER STORAGE/VOLTAGE CONTROL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To control and maintain induced 
voltage within a proper range. 

SOLUTION: This motor/generator is constituted of a stator 1, a 
rotor 3 which receives torque relative to the stator 1 by 
magnetic mutual action received from the stator 1, and a 
position adjuster 1 6 which adjusts the axial directional position 
of the stator 1 to the rotor 3. The magnetic interaction between 
the rotor 3 and the stator 1 can be made changeable. 
Changeability like this corresponds to controlling of such various 
electrical and magnetic output variables as induced voltage of 
the stator 1 and the like independent of such control variables 
as rotating speed of the rotor, supply current to the stator and 
the like, and it allows a new technological evaluation of a 
generator and a motor/generator; especially it optimizes a 
superconducting bearing flywheel power storage. It is preferable 
that the stator is of coreless type. It is important that the 
position adjuster 16 has a locking function to fix the axial 
direction position to an arbitrary position. It can favorably be 
utilized for the superconducting bearing flywheel power storage. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The motor and generator containing a stator, Rota which receives turning effort relatively to 
said stator by the magnetic interaction received from said stator, and the justification machine which 
adjusts the axial direction location of said stator to said Rota. 

[Claim 2] Said justification machine is the motor and generator of claim 1 which has the lock function 
which fixes said axial direction location in the location of arbitration. 

[Claim 3] They are the motor and generator of claim 1 which said stator is core loess and has the lock 
function to which said justification machine fixes said axial direction location in the location of 
arbitration. 

[Claim 4] They are the motor and generator of one claim which said bearing is equipped with thrust 
bearing and radial bearing, including further the bearing which supports said Rota, and is chosen from 
claims 1-3 which support said thrust bearing and said radial bearing of each other by the magnetic 
interaction, and suit. 

[Claim 5] Said magnetic interaction is the motor and generator of claim 4 by superconduction. 
[Claim 6] Said justification machine and said stator are the motor and a generator of claim 4 with which 
it is arranged to the same side at mirror symmetry, and said same field lies at right angles to the axial 
center line of said radial bearing. 

[Claim 7] They are the motor and generator of claim 6 said whose radial bearing said axial center line is 
horizontally suitable, and is a ball bearing. 

[Claim 8] Said ball bearing is the motor and generator of claim 7 which is a magnetic bearing. 
[Claim 9] Said Rota is the motor and generator of one claim chosen from claims 1-8 which are Rota 
used as the object for wind mills, the object for electric vehicles, and one application chosen from the 
set for gas turbines. 

[Claim 10] The power storage condition of the motor and generator which is the power storage condition 
of the motor and generator which consists of Rota arranged at the same axle, and a stator, and includes 
moving said stator to the shaft orientations of said same axle to said Rota. 

[Claim 1 1] Said thing [ making it move ] is the power storage condition of the motor and generator of 
claim 10 which is making small eddy current loss which is made to increase the distance between said 
stators and said Rota at the time of stationary energy storage, and is generated in a coil at it. 
[Claim 12] Said thing [ making it move ] is the power storage condition of the motor and generator of 
claim 10 equipped with maintaining said induced voltage uniformly in case the rotational frequency of 
said Rota changes. 

[Claim 13] Said thing [ making it move ] is the power storage condition of the motor and generator of 
one claim chosen [ fixing the migration location of said stator, and ] from claims 10-12 which it has 
further. 

[Claim 14] Said motor and generator are the power storage condition of the motor and generator of one 
claim chosen from claims 10-13 which are the motor and generator of one application chosen from the 
set which uses the object for wind power, the object for electric vehicles, the object for a dc-battery 
drive, and the object for gas turbine direct connection as an element. 

[Claim 15] Including a stator and Rota, said stator is [ as opposed to / relatively / said Rota ] the 
generator which can be displaced to shaft orientations. 
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[Claim 16] The armature-voltage control approach of the generator which is the armature-voltage 
control approach of the generator which consists of Rota arranged at the same axle, and a stator, and 
includes moving said stator to the shaft orientations of said same axle to said Rota. 



[Translation done.] 
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* NOTICES * 

JPO and NCtPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the motor and generator for superconduction 
bearing and flywheel mold stationary energy storage, and its stationary energy storage and armature- 
voltage control approach about a motor, a generator, and its stationary energy storage and armature- 
voltage control approach. 
[0002] 

[Description of the Prior Art] The motor and an electromagnetic-induction rotating machine like a 
generator form conventionally the magnetic path which serves as a path as magnetic flux into a stator. 
The magnetic way is formed with the iron core magnetic substance. Although iron loss generated the 
iron core, it was important to maximize the magnetic interaction force with the permanent magnet in 
Rota relatively rotated to the stator and stator which generate magnetic flux, and the iron core was 
indispensable conventionally. The advance of the latest permanent magnet makes such an iron core 
unnecessary. The core loess rotating machine which does not use an iron core is known for JP.8- 
126275A 

[0003] Such a core loess rotating machine without iron loss is effective especially when used as the 
motor and generator, or the generator and the motor for stationary energy storage which it is simplified 
with a motor and a generator, and is an input machine of energy, and is an output machine of energy. As 
for the motor and generator with which it is required that the kinetic energy which is rotational energy 
should be saved in long duration, it is desirable not to be restricted to iron loss but to remove the 
various causes of loss. Bearing resistance friction and air resistance friction other than iron loss are one 
of causes of loss. The loss by air resistance friction may be effectively mitigated by arranging a rotary 
machine in a vacuation room. The loss by bearing resistance friction is effectively mitigated by 
substituting a magnetic bearing for bearing from mechanical bearing. 

[0004] Eccentricity of the rotor shaft supported by the magnetic bearing, especially the mechanical 
non-contacted Rota bearing can be carried out to a radial direction. If a rotor shaft carries out 
eccentricity to a radial direction, the rotation-balance between a stator side coil and the Rota side 
magnet will be torn, the bearing capacity of the radial direction of the magnetic bearing will increase 
sharply, and induction of the mechanical oscillation oscillation will be carried out based on the magnetic- 
attraction force and magnetic bearing bearing capacity. Such an oscillation is not desirable. The core 
loess rotating machine is effective also in control of such an oscillation. 

[0005] Change of the magnetic flux by rotation of the Rota permanent magnet of a core loess rotating 
machine generates an eddy current slightly to stator winding. Generation of such an eddy current must 
have been strictly avoided, although it can create by using the Ritz coil (referring to JP,8-126275,A) for 
stator winding. With the motor and generator used for the application of long duration preservation 
which stores power at Nighttime and emits the power to day ranges, generating of slight power loss is 
not fatally good. When the rotational frequency is low, the induced voltage is low, input/output operation 
does not come into effect, but conversely, when the rotational frequency is high, the induced voltage 
becomes high too much, and the rotating machine with which induced voltage rises in proportion to a 
rotational frequency has a possibility of causing device damage exceeding pressure-proofing of an 
electric configuration element not only like a generator coil but a power converter. 
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[0006] Controlling and maintaining induced voltage in the proper range is called for. Especially, proper 

control of induced voltage is desired with a flywheel mold motor and a generator. 

[0007] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is to offer the motor 
and generator which can control and maintain induced voltage in the proper range, and its stationary 
energy storage and armature-voltage control approach. Especially other technical probl ms of this 
invention are to offer the motor and generator which can control and maintain the induced voltage in the 
proper range with a flywheel mold, and its stationary energy storage and armature-voltage control 
approach. 
[0008] 

[Means for Solving the Problem] The The means for solving a technical problem is expressed as follows. 
The account of ** of a number, the notation, etc. is carried out to the technical matter which appears 
during the expression with parenthesis (). give the number, a notation, etc. to the technical matter 
currently especially expressed by the technical matter which constitutes the plurality and gestalt of 
operation of this invention, the gestalt of at least one operation in two or more examples, or two or 
more examples, and the drawing corresponding to the gestalt or example of the operation — it is in 
agr ement with a ********** re f erence number, a reference designator, etc. Such a reference number 
and the reference designator clarify correspondence and pons delivery with a technical matter given in a 
claim, the gestalt of operation, or the technical matter of an example. Such correspondence and pons 
delivery do not mean that a technical matter given in a claim is limited to the gestalt of operation, or the 
technical matter of an example, and is interpreted. 

[0009] The motor and the generator by this invention consist of justification machines (16) which acjjust 
the axial direction location of a stator (Rota (3 which receives turning effort relatively to a stator (1) by 
1) and the magnetic interaction received from a stator (1)), and a stator (1) to Rota (3). Good change of 
the magnetic interaction force between Rota (3) and a stator (1) can be carried out. Such good change 
is quivalent to making electric and magnetic various output variables like the induced voltage of a 
stator (1) become independent of the rotational frequency of Rota, and a control variable like the supply 
current of stator winding, and controlling them, enables new technical expansion of a generator, and a 
motor and a generator, and optimizes superconduction bearing mold flywheel type stationary energy 
storage especially. As for a stator, it is desirable that it is core loess. 

[0010] A justification machine (16) is very important for having the lock function which fixes the axial 
direction location in the location of arbitration. The lock function can make control of electric I/O highly 
precise. For the lock device, two or more already established techniques may be applied as it is suitably. 

[001 1] Naturally the bearing which supports Rota is given. Bearing is equipped with thrust bearing and 
radial bearing. As for thrust bearing and radial bearing, it is desirable to support mutually by the 
magnetic interaction and to suit. In this case, a magnetic interaction has especially the desirable thing 
currently formed of the super-conductive magnet. 

[0012] A justification machine (16) and a stator (1) are arranged to the same field at mirror symmetry, 
and the same field lies at right angles to the axial center line (L of drawing 4) of radial bearing. In this 
case, the axial center line (L) is horizontally suitable, and radial bearing is a ball bearing (21). A ball 
bearing may be superconduction bearing. 

[0013] As for Rota, it is effective that it is especially Rota used as the object for wind mills, the obj ct 
for lectric vehicles, and one application chosen from the set for gas turbines. When used for such an 
application, the motor of a wind mill and an electric vehicle and the output shaft of a gas turbine will be 
combined with the single I/O shaft of a motor and a generator. 

[0014] The power storage condition of the motor and generator by this invention is a power storage 
condition of the motor and generator which consists of Rota arranged at the same axle, and a stator, 
and consists of moving a stator (1) to the shaft orientations of the same axle to Rota (3). The thing 
[ making it move ] is making small eddy current loss which is made to increas the distance between 
stators (1) and Rota (3) at th tim of stationary energy storage, and is g nerat d in a coil at it. Further, 
th thing [ making it mov ] is quipped with maintaining induced voltage uniformly, in case the 
rotational frequency of Rota (3) changes. Especially the thing for which it has fixing the migration 
location of a stator (1) further is important for the thing [ making it move ]. 
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[0015] 

[Embodiment of the Invention] Corresponding to drawing, as for the gestalt of operation of the motor 
and generator by this invention, Rota is prepared with the stator. As shown in drawing 1 , the stator 1 
fixed to the casing 2 belonging to a whole system internal-fixation system, and has started. The coil 
organizer formed in the shape of a cylinder is attached in the stator 1, it is desirable that it is especially 
core loess, and, as for the stator coil, being formed with litz wire is still more desirable. 
[0016] Rota 3 is arranged on the same axle at the stator 1. Rota 3 is formed from the revolving-shaft 
body 4 which is a hub spindle, the flange 5 which forms a hub, and the lower part shaft 7 combined with 
the revolving-shaft body 4 in the lower part at one at the same axle. A flange 5 is formed in a major 
diameter from the revolving-shaft body 4, and the lower part shaft 7 is formed in the minor diameter 
from the revolving-shaft body 4. 

[0017] Through the permanent magnet 12 and the permanent magnet 13, to casing 2, the bearing of 
Rota 3 is carried out and it is supported. As for the fixed system side super-conductive magnet 9, it is 
desirable to be formed in a whole place ring field with the magnetic interaction matter object arranged 
continuously or partially in coaxial line at the revolving-shaft core wire L which is suitable in the 
direction of a vertical of Rota 3. The permanent magnet of a rotation system side shaft receiving part is 
formed from a part for the cylinder part 12 and a flange 13. The rotation system side shaft carrier is 
formed in the revolving-shaft core-wire symmetry. 

[0018] The peripheral face of a permanent magnet 12 countered the inner skin of a super-conductive 
magnet 9 through the proper clearance, and the inferior surface of tongue of a permanent magnet 13 
has countered the top face of a super-conductive magnet 9 through a proper clearance. The super- 
conductive magnet 9 and the rotation system side shaft carrier locate and suit no contacting 
mechanically mutually. The thrust bearing which supports mutually according to the Meissner Effect 
which a super-conductive magnet 9 and a permanent magnet 13 oppose by the magnetic interaction, 
and suit, and suits is formed, and the radial bearing which supports mutually according to the Meissner 
Effect which a super-conductive magnet 9 and a permanent magnet 12 oppose by the magnetic 
interaction, and suit, and suits is formed. Although bearing has the bearing effectiveness by the 
superconduction phenomenon with this gestalt of operation, it is possible for bearing to be formed with 
the usual state electrical conduction (conduction) matter, and to be formed by the ball bearing. 
[0019] Rota 3 has further the magnet 14 arranged at a multi-electrode. Two or more magnets 14 form 
effective line of magnetic force in a radial direction. It has combined with the peripheral face of a 
revolving-shaft body, and the inferior surface of tongue of a flange 5 firmly partially, and a magnet 14 
rotates on the same axle to a stator 1 as a part of Rota 3. Rota 3 has further the flywheel 15 which 
functions as a kinetic-energy preservation object. The flywheel 15 is manufactured in a circle or in the 
shape of a cylinder by FRP. 

[0020] it was firmly combined with the iron core 18 by this body, and the flywheel 15 was partially 
looked like [ the inner skin of an iron core 18 ], and has joined the magnet 14 firmly. A flywheel 15 is 
sticky, and its specific gravity is large firmly in comparison to a centrifugal force, and it is suitable as a 
flywheel formation ingredient. A stator 1, a magnet 14, and an iron core 18 form a synchronous motor, 
and constitute the motor and the generator (electrical energy I/O machine). With this gestalt of 
operation, such a motor and a generator are in agreement with a flywheel mold power reservoir (identical 
with and identified). 

[0021] The jack 16 for rise and fall as a justification machine is supported by casing 2. Especially the 
thing for which it has the function which builds in the rise-and-fall object (not shown) which drives in 
[ for rise and fall ] jack 1 6 oil pressure or electrically, and goes up and down in the direction of a 
vertical, and is fixed firmly in the rise-and-fall (variation rate) location is important. The jack 16 for rise 
and fall is the common knowledge device (instantiation: hydraulic jack) which can consist of a cylinder 
and a piston, can maintain the closing motion valve which confines in the cylinder room the pressure oil 
supplied to the cylinder room to a closed state, and can fix a stator 1 to the rise-and-fall location of 
arbitration, when this is oil pressure-like. The jack 16 for rise and fall is the common knowledge device 
(instantiation: motor for rotary head control of the engine lathe which is an NC machine tool) in which 
gear to an electric motor, the ball screw which is the output revolving shaft, and its ball screw, consist 
of rise-and-fall objects which carry out rise-and-fall displacement, fix the body of revolution of a motor 
to the rotation location of arbitration by two or more internal and external other pole fields, and station 
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keeping is performed, when this is electric. The shaft-orientations relative location of a stator 1 and a 
magnet 14 may be adjusted free by the control drive of the jack 16 for rise and fall. 
[0022] Although it is fundamentally important at a rotating machine, a stator 1 f shaft-orientations 
migration of Rota 3, and immobilization of the migration location of arbitration are important especially 
when Rota is a large mass body, the rotational speed of a large mass body — the electrical and electric 
equipment — a magnetic physical event is influenced excessively. A stator 1 and shaft-orientations 
migration of Rota 3 can ease the excessive nature effectively. It becomes more important that stator 
rotor-shaft migration of the motor and generator of a stationary-energy-storage system by which the 
superconduction bearing which performs conversion between mechanical energy and electric energy is 
used will perform the conversion smoothly if a quantity to be stored becomes large. This invention may 
b applied effective also in a motor. 

[0023] Drawing 2 shows other gestalten of operation of the motor and generator by this invention. 
Thes gestalten of operation differ fundamentally in that the gestalt and revolving shaft of previous 
statement of operation are horizontally suitable. Bearing is formed of two ball bearings 21 which an axial 
center line turns to horizontally. 

[0024] Drawing 3 shows the gestalt of further others of operation of the motor and generator by this 
invention. This gestalt of operation is the same at the point that the gestalt and revolving shaft of 
previous statement of drawing 3 of operation are horizontally suitable. With this gestalt of operation, the 
revolving-shaft body 4, the magnet 1 4, the flywheel 1 5, and the justification machine 1 6 are formed in 
mirror symmetry to one vertical plane which intersects perpendicularly with revolving-shaft core wire. 
The justification machine 16 arranged as a pair at both sides is controlled synchronous, and is driven. 
[0025] 

[Effect of the Invention] The motor and generator by this invention, and its stationary energy storage 
and armature-voltage control approach can control and maintain induced voltage in the proper range, 
and it is a flywheel mold superconduction bearing type energy storage system, and they are especially 
large. [ of the technical effectiveness of controlling induced voltage in the proper range ] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the sectional view showing the gestalt of operation of the motor and generator 
by this invention. 

[Drawing 2] Drawing 2 is the sectional view showing other gestalten of operation of the motor and 
generator by this invention. 

[ Drawin g 3] Drawin g 3 is the sectional view showing the gestalt of further others of operation of the 
motor and generator by this invention. 
[Description of Notations] 

I — Stator 
3 — Rota 

II — Bearing 

1 3 — Permanent magnet 
16 — Justification machine 
21 — Ball bearing 
L — Axial center line 
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